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Gelastic seizures are known to be refractory to medical treatment and to date surgical therapy has yet to pinpoint the best
treatment for these refractory seizures. There has been a multitude of case reports published on gelastic seizures and different
surgical treatments, thus we performed a review of the literature on gelastic seizures and surgical treatments to elucidate the
best surgical approaches for medically refractory gelastic seizures.
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INTRODUCTION
Trousseau was the first to describe epileptic laughter
in a young male suffering from sudden attacks of in-
appropriate laughter1. Almost a century later, the term
gelastic seizure was proposed, originating from the
Greek word gelos = joy and referring to the obser-
vation of laughter during partial epileptic seizures2.
The definition of gelastic seizures does not consider
the anatomical location of a lesion, the modality of
laughing, a possible emotional component, any asso-
ciated signs or symptoms and their chronological re-
lationships with laughter. Thus, for years there have
been a multitude of anatomical locations implicated
with gelastic seizures3. The most common finding in
patients with gelastic seizures has been a hypothalamic
hamartoma. Although surface electroencephalography
shows abnormalities in the temporal lobe, intracranial
electroencephalography shows the origin of activity to
be in the hypothalamic hamartoma5.
Patients with gelastic seizures and associated hy-
pothalamic hamartoma are often affected by the de-
velopment of precocious puberty and a progressive
mental decline5. The gelastic attacks are usually se-
vere and may be accompanied by the occurrence of
other types of seizures, all of which are typically drug-
resistant5. As in many types of medically refractory
seizures, attempts have been made for surgical inter-
vention with varying post-operative outcomes7. Sev-
eral studies have demonstrated that the epileptic focus
does arise from the hypothalamic hamartoma and this
knowledge could help improve the efficacy of surgi-
cal treatment4–6. The following is a review of surgical
interventions in gelastic seizures with associated hy-
pothalamic hamartoma.
MATERIALS AND METHODS
A retrospective analysis of published medical litera-
ture from 1966–1999 via the United States National
Library of Medicine involving gelastic seizures and
surgical treatment was performed. Forty-nine gelas-
tic seizure surgical cases were reviewed and outcomes
were assessed by a previously reported classification
system8. The post-operative outcomes were assigned
to one of three categories: I = seizure free, II = im-
proved, III = not improved (Table 1). In addition,
gelastic seizure surgical outcomes were compared
with anterior temporal lobectomy and lesionectomy
surgeries for more common epilepsy syndromes8.
RESULTS
Of the 49 gelastic seizure surgery cases reviewed,
45 cases reported post-operative effects on frequency
of seizures (Table 1). A seizure-free period was ob-
tained only in 13.3% (6/45). Clinical improvement
was demonstrated in 33.3%, while 53.3% of cases
showed no improvement at all. A craniotomy was per-
formed in 14 cases, of which 57.1% (8/14) demon-
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Table 1: Gelastic seizure surgical treatment outcomes.
Treatment n Reference Other Seizures Resulta,c
Craniotomy 2 Georgakoulis N, 19987 Generalized III and I
Craniotomy 7 Breningstall, 198510 None III
Craniotomy 2 Valdueza et al., 199411 None II
Craniotomy 1 Pallini et al., 199312 Generalized II
Craniotomy 1 Machado et al., 199113 None II
Craniotomy–Trans-lamina terminalis 1 Watanabe et al., 199814 None II
Total resection 2 Striano et al., 199915 Complex Partial I and II
Total resection 1 Nishio et al., 199416 Generalized, Complex Partial I
Total resection 2 Dammann et al., 199117 None I and II
Total resection 1 Nishio et al., 198918 Temporal and Generalized II
Probe excision 1 Culler et al., 198519 Focal NAb
Probe excision 1 Dreyer and Wehmeyer, 197720 None III
Probe excision and Partial resection 1 Sato et al., 198521 Generalized III
Probe excision and Partial resection 1 Takeuchi and Handa, 198522 Petit mal NAb
Partial resection 1 Liow-Personal report 1999 NAd
Partial resection 1 Loh et al., 199723 None III
Partial resection 1 Ponsot et al., 198324 Generalized III
Partial resection 1 Ponsot et al., 198324 Generalized II
Partial resection 1 Sher and Brown, 197625 Generalized III
Partial resection 1 Pendl 197526 None II
Partial resection 1 Paillas et al., 196927 Generalized II
Partial resection 1 Northfield and Russell, 196728 None NAb
Total open hypothalamic surgeries 32 4 I’s, 11 II’s, 13 III’s
Temporal or frontal lobectomy 8 Cascino et al., 199329 None 1 II and 7 III’s
Temporal lobectomy 1 Boyko et al., 199130 Generalized II
Temporal lobectomy 1 Berkovic et al., 199831 Generalized II
Anterior corpus callosotomy 1 Pallini et al., 199312 Generalized III
Anterior corpus callosotomy 2 Cascino et al., 199329 Generalized, drop attacks 2 III’s
Total open surgeries 45 4 I’s, 14 II’s, 23 III’s
Stereotactic radiosurgery 1 Arita et al., 199832 None I
Stereotactic radiosurgery 1 Munari et al., 19955 Atonic III
Radiofrequency thermocoagulation 1 Fukuda et al., 199933 None II
Radiofrequency thermocoagulation 1 Kuzniecky et al., 19974 Complex Partial I
Total stereotactic results 3 2 I’s, 1 II, 1 III
Total results 49 6 I’s, 15 II’s, 24 III’s
aSurgical Treatment of the Epilepsies, Second Edition, edited by J. Engel, Jr., New York, Raven Press Ltd., c. 1993, p. 618, Table 3.
bNA = results were not reported in the literature.
cClassification of post-operative outcome: I = seizure free, II = improved, III = not improved.
dNA = patient died from surgical complications.
strated no improvement. Of the four probe excisions
found in the literature, only two post-operative re-
sults were reported, which were no improvement. In
addition, the post-operative results of three anterior
corpus callosotomy cases demonstrated no improve-
ment. Temporal and frontal lobectomies were also
attempted with little success, 70% (7/10) showed
no improvement. Six partial resection cases reported
results, with 50% (3/6) showing some improve-
ment. Three of the four (75%) cases of stereotac-
tic radiosurgery demonstrated improvement and all
the total resections (n = 6) demonstrated improve-
ment. In comparing surgeries performed for gelastic
seizures versus anterior temporal lobectomies and le-
sionectomies for epilepsy without associated gelastic
seizures or hypothalamic hamartoma, the results are
significant8. Both anterior temporal lobectomies and
lesionectomies demonstrated significant improvement
post-operatively, with 66.6% of patients seizure-free,
while only 13.3% of gelastic seizure patients remained
seizure-free post-operatively. In addition, only 8.1%
of patients undergoing anterior temporal lobectomies
and only 11.9% undergoing lesionectomies showed
no improvement with surgery. This compares with the
53.3% of gelastic seizure surgery cases which demon-
strated no improvement.
DISCUSSION
Hypothalamic hamartomas are non-neoplastic mal-
formations that arise from the area around the tu-
ber cinereum, the mamillary bodies, or the floor of
the third ventricle. They can have either peduncu-
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lated or sessile attachments. These factors have great
effect on the resectability of the lesions. Generally,
sessible hypothalamic hamartomas are extremely dif-
ficult to resect while pedunculated growths are more
easily removed. This is unfortunate since peduncu-
lated hamartomas are usually asymptomatic or only
associated with precocious puberty and not with gelas-
tic seizures11. Sessile hamartomas are much more of-
ten associated with gelastic and generalized epilepsy
and with behavioral disorders11. Also, hypothala-
mic hamartomas located in the region of the tuber
cinereum and the mamillary bodies are more readily
resected, while those that lie on the floor of the third
ventricle are not easily accessible to surgical removal.
A classification system has been proposed which takes
into account the size, location, attachment, and effect
of the lesion on the hypothalamus11. Since many re-
ported surgical cases in the literature did not specify
the exact location of the hamartoma with respect to re-
section, an analysis of surgical success rates based on
the origin or attachment of the hamartoma is beyond
the scope of this literature review.
This review has demonstrated that the surgical treat-
ment for gelastic seizures has been relatively unsuc-
cessful when taken as a group. However, significant
decreases in seizure frequency have been achieved
in the areas of total resection and stereotactic radio-
surgery. Numerous factors contribute to the decision
to resect the hamartoma or use radiosurgery, such as
location, size, seizure frequency, and clinical status of
the patient.
CONCLUSIONS
This literature review has shown that the surgical treat-
ment for gelastic seizures have to date been quite un-
successful, especially when compared with the surgi-
cal success rates for other epilepsy surgeries. However,
there appears to be significant promise in the areas
of both radiosurgery and total resections, where sig-
nificant improvement in seizure frequency has been
achieved. This review emphasizes the great need for
improvement in the surgical treatment of gelastic
seizures.
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